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NITuJquam natura major quam in minimis. 
PLIN. 

ReadFeb: A LTHOUGH the procefs of nature in the 
17, 1792- J formation and reprodution of all organifed 

bodies is evidently uniform, yet there are philofophers 
and naturalifts who fcruple to admit this general principle 
in i11 inftances$ and think it frill liable to fome exceptions, 
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z.The calyx (perichjt'iutn of only one piece, at the bottomn of the 
tube. 

1. The fanie of many pieces, or folioles.. 

3. The flower of the Fonti,galis, furrouncded by the catycine folioles. 

4. The cawl (calyptrs) of the Bryum extin6)orium of Lsnaneus. 
S. Another fpecics of cawi which is more common. 
6. The hairy cawl of the Polytrichum. 
7. The complete flowir of the Hypnum. 
S. The fame in the Mnium Poly1ticvOidts (Lina.), the cawl of which 

is hairy. 
9. A very fmall tubular corolla, the opercule of which is obtufe. 

Sphagnum. 
Jo. A corolla, of which the opercule is conic Hypnum, Bryan., tt'. 

iI. A corolla, of which the opercule is pointed. Bryum, Mnium. 
il. A corolla, the opercule of which is in the form of a chapiter, 

flattened at the bafe. Polytricbsm. 
.23 A corolla the opercule of which is in the form of a chapiter, 

rounded at the bafe. Bryum. 
14. The corolla, fitalk, leaves and root of the Pbafcum. 

1.5 The corolla of the Polytricbium comags,s, optoed afterits explofios, 
A. A threadahut up in the tube, 

B.I The tube opened,,-- 
C. The calyx. 
D. The.flower opened.- 
E. IThe capfule torn off, after maturity., 
F. 'ihe apophyfis. 

16. TI'he corolla of the Hypour vda:inum (Lin.) opened after the 
efcape of the pollen. 

A. l'he pollen, or fecundating powder. 
B. T'he capfule, furrousided with the fecundating powder. 
C. The calyx. 

17. The corolla of the Hypoum at the moment of fecundation, 
A. The initerior cills. 
B. T'he exterior cills. 

iS. An horizontal portion of the urne, feco with the microtcope. 
A. The epidermis. 
B. The fecundating powder, 
C. The capfule and feeds. 

Vol-, t3, -Pa. 90 ? 
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CRYPT O A M C K. 

More than nineteen twentieths of the animals and vege- 
tables which are known to us are regenerated by means of 
certain effential parts, inherent in their organick conftitu- 
tion. Thefe parts or organs of generation are fo apparent, 
and fo eafy of demonfiration, that no plaufible fyftem can 
be founded on the contrary hypothefis. This is not the 
cafe with thofe individuals the organization of which is 
more timple, and of which the fexual parts efpecially are 
fo extremely minute, and tb concealed from the eye, that 
they have hitherto efcaped the obfervation of philofophers. 
Hence have fprung thofe more or lefs ingenious, but al- 
ways erroneous, fyflems, which, at the fame time that 
they do credit to the genius of their authors, are clearly 
repugnant to reafbn. Hence, thofe numerous ditierrati- 
ons filled with captious reafonings, and in omne refpelts 
not without depth of refearch, but in diret oppofition to 
the eternal laws of nature. Hence, again, the endea- 
vours of fome fyftematical men, to deftroy that principle 
fo generally recognized, and which fo many fads concur 
to demonftrate, onze vivumn ex ovo. 

Notwithflanding the very great probability of the rege- 
neration of all animals by the conjundion of two indivi- 
duals of different fexes, as in quadrupeds, in birds, and in 
infeds; or by the afperfion of the feminal liquor of the 
male on the fpawn ejeted by the female as in the fiflies; 
notwithltanding it is proved to demonftration, that the 
feed of vegetables are fecundated by the pollen of the an- 
therze; notwithflanding the convition of thefe and many 
other fads, equally well known and afcertained, frill fome 
philofophers refufe to extend this principle to the whole 
of the animal and vegetable creation. The fimplicity and 
minutenefs of the organs of worms, and efpecially of the 
polvpi, and the fingular faculty which fome obfervers have 
attributed to the latter of regenerating themfelves by the 

C c 2 fedion 
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fetion of their parts, have induced fome naturalifts to be- 
lieve, that thefe little animals were not fubject to the gene- 
ral law by which all the others are governed. Thence, 
they concluded that the principle of regeneration by means 
of the fexual organs was not exclufively neceffary for the 
multiplication and reprodution of every individual. 

This fyftem, however oppofed to what comes under our 
daily obfervation, has, neverthelefs, found, and ftill con- 
tinues to find, many warm fupporters, and has been much 
ftrengthened by the analogy which has been difcovered 
between the moffes and the mufhrooms, the fexual organs 
of which were not determined till I made my obfervations 
on the fubjed, fo that thefe plants were thought to be to 
the vegetable, what worms $ and polypi are to the animal, 
world. 

I fhall not, in this place, undertake to refute this opi- 
nion with regard to the polypi, which do not come with- 
in the limits of thefe obfervations, but until more accurate 
experiments fhall have brought us to the certain difcovery 
of the manner by which thefe little animals are reproduced, 
I fhall remain fatisfied with the obfervation of Bernard de 
Juffieu on the polypus, and fhall rejedt every fyflem which 
tends to favour an opinion, that nature, who in all other 
things, and in thofe which are moft within the reach of 
our obfervation, ever adts by conflant and by uniform 
laws, could have become fo different from herfelf and have 
adopted partial rules in favour of a very fmall number of 
individuals. Here I fhall confine myfelf to fome of thofe 
plants denominated Cryptogamick, which I have obferved 
with great care and attention, and which (as I fhall endea- 

yOUL 

1 might have difpenfed with mentioning the Polypi in particular, as they are compre- 
hended under the general appellation of worms; but I thought it beft to make fpecial menti- 
on of them, as of all animals they are thofe of which the moft fabulous accounts have beene 
given, and which have afforded the greateft fcope to the wild ideas of fanciful imaginations.. 
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vour to demonftrate) are provided with the fame organs of 

reproduaion which we obferve in other vegetables.* 
It has never yet been controverted, at leaft as to the mof- 

fes, that thefe individuals are effentially a part of the vege- 
table kingdom. They all have very diflint and obvious 

organs, which are eafily diftinguifhable from the roots, 
the leaves, and the branches, and which, by analogy, 
muff be confidered as bloffoms, containing fuch parts as 
are neceffary to the reproduation of every individual.t 

The oppofers of the fyftem of fexual regeneration, have 
confidered thefe organized parts as an ufelefsfupervegation; 
"' for," fays a zealot of this fea, " there are moffes which are 
deftitute of thofe parts which the fexualifts call fruaificati- 
ont." On the contrary, the friends of the fexual fyftem 
are all agreed in confidering thefe parts as the real organs 
of reproduction, although they differ as to the nature and 
ufe of thofe parts. Some are of opinion, that the urn? 
(Fig. 3. 7. 14.) is the male part, and that the flars which 

appear at the extremities of the branches, as in the Poly- 
tricum and feveral fpecies of the genius Mnium, are the 

female-organs . Others, with more reafon, fuppofe that 
the urn contains both fexes. According to thefe natura- 

lifts, 

1 have not only fubmitted thefe obfervations to the Academy of Sciences of Paris, in the 
years 1782, 1783, 1784, and 1785, but I have fhewn them the obje&s themfelves in detail, 
efpeciallyto Meffrs. Adanfon, de Juffieu, and de la Marck. I have repeated before the 
Academy feveral of my experiments; I have demonftrated to them the exifence of the Cap- 
fule within the Urn of the Moffes, the irritability of the Cilia and their fpontaneous convul- 
five motions immediately after the falling of the Opercule, which is the moment of fecunda- 

tion. I have ihewn them the irritability of feveral Mufhrooms when they emit their feeds, 
and efpecially in the Peziza, the Nefloc, &c. the Capfule which is formed at the extremity 
of the point of a non defRript fpecies of Hydnum; and laftly, I have fhewn the duplicity of the 

blades of the Agaricus of Linnaus, which, in the manner of pods or filiquae, contain a pro- 
digious quantity of fmall oval bodies, which I take to be the feeds. If thefe authorities are 
not fufficient to convince certain fkepticks, I exhort them to make the fame obfervations them- 
felves, and I have no doubt but that they will very foon be convinced of their truth. 

t The ftruidure of the mufhrooms being different from that of the moffes, thefe general ob- 
fervations cannot be applied to them. When I treat of thofe plants, in another memoir, I 
fhlall be partioular in the defcription of their organical parts. 

i M. Necker, botamft to the Fledor Palatine, in his Phyfiology of Organized bodies. 
? This is the name which has been given to the fru&ification of the moffes. 
j Linna;xs and his folowerahave adopted the opinion of Dillenius, 

20S 
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lifts, the cilia are the male organs, and the pollen contain- 
ed in the urn is the feed?. Others, again, adopt an opini- 
on entirely different, and pretend that the urn is a capfule 
which contains the feed, and that the glandular parts fitu- 
ated under the foliola, or little leaves, of the fiellated 
branches (as in the Polytricum and MAnium) are the anthe- 
ra, or organs which contain the prolifick liquor. The 
queftions which now divide the naturalifis on this fubjee: 
are the following : 

ft, Whether the parts of which we are fpeaking are 
in fa&d the fexual organs of the moffes. 

2dly, To determine the ufe and the nature of each fe- 
parately in regard to the funtions which are attributed to 
them. 

Thefe two queftions being folved, there can remain no 
doubt as to the mode of regeneration of thefe plants, and 
every contrary fyftem muff fall to the ground. Of this 
I have become fully convinced by means of fome very fim- 
ple and very eafy obfervations, which may be made by 
others, with the greateft facility. 

I fhall not here attempt to refute the feveral opinions 
which I have thus flightly mentioned. Men of informati- 
on, and thofe devoid of prejudice, will eafily determine 

how far thefe opinions are worthy of confidence, particu- 
larly after they fhall have read the following detail of my 
obfervations on the fubjet. 

OF 

? Hill and Meefe. Their fyflem, the moft ingenious of all, is extremely plaufible, but it 
cannot be admitted, ift. hecaufe the Pollen, which they confider as feeds, has all the charac- 
terifticks of a fecundating pollen, fuch as its convulfive and impetuous emiffion, its inflamma- 
bility, and its great difficulty of incorporating with water. 2d. Becaufe the Cilia not being 
uniform or confant in all the moffes, and being fometimes found of two different fpecies in 
the fame individual, cannot be diredt organs of generation, but only (as I f'all prefently de- 
nionitrate) acceffory and fecondary organs, intended to proted and facilitate the ad of fecun- 
dation. 

The other fyftems are ftill lefs admiffible, becaufe they cannot be applied to all the fpecies 
of mofies, and are liable to exceptions which are fufficient to demonflrate their fallacy. 
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OF TIE MOSSES. 

The fruaification of thefe vegetables, commuonly known 
by the name of Anthera, or Urn, is uniform and conflant 
in all the family. It has the fhape of a little club, more 
or lefs elongated (See Fig. 3. 7. I4). 

it is compof'ed 
of a fingle piece in the form of a tube, 

The Perichaeti- in the Bryiun, the Ainium, and Polytri- 
zuM. ci rn (Fig. r. 8A. Fig. i5. C.): of 

f>-veral pieces, or foliola, more or lefs 
im-nbricated, as in the Hypnum and the 

I..Fynttnalis (Fig, 3. 7. i6. C.). 
'It is feffile in the Phajeum and the Fontti- 
na/is (Fig- 3. I4.): tianding upon a fila- 

An Anthcra,( iient of different lengths in the Bryum, 
or Urn. the IiYpnum, the Polvtr-icin, the Splach- 

L nanz and the Mnlizium (Fig. 7. 13.). 
The urn before its maturity is comrpofed 

n-more or lefs fubulated in almofi every 
one (Fig 9, 13.); and in the form of a 

Or' an 0percufum,l chapiter ofa column in the Polytricumn, 
or Op-rcull' and fome fpe-ies of the Btyim (Fig. 

1I2. 13-) 
r it is fmnooth and more or lefs tranf- 

parent in the greater part (Fig. 4, 5. 
Of a Galyptra, or 7.): hairy and coloured in the ]'oly- 

Cawl, h tricnz-, and in the Mniunm Polytri. 
choi'des (Fig. 6. 8. ). There is none 
in the Sphagnylum, and it is very ca- 

L (ducous in the Phqfcurn. 
When thefe parts are ripe, the opercule and calyptra 

fall off; then the urn appears mutilated at its extremity, 
and thie orifice, or opening, is either naked or covered with 
cilia. Such 

207 
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Such is the detail of that part of the moffes which we 
call the frucification, and which Dillenius and Linnaeus be- 
lieved to be the male organs. I fhall here annex a table, 
in order to enable the reader, by a comparative view of the 
whole fubjeEt, to form a more precife judgment of my ob- 
iervatioas* 

Being led by a natural inclination to the ftudy of this 
family of vegetables, which, I anr afraid, has not been fuf- 
ficiently attended to, I have devoted my whole attention to 
it. I have obferved them in their different ftates and peri- 
ods of vegetation, as well in the places of their fpontane- 
ous growth, as at my own home, that I might the better 
difcover the moment when the pollen was burfting from 
the urn. The following is the refult of my obfervations. 

I found that what the naturalifts have confidered as a 
thread, or filament, fupporting the urn, is, in fad, a real 
tube, continued to the urn, which is a part, and the 
end, of it. I denominated the whole a corolla. This tube 
being carefully opened with a very fharp penknife, difco- 
vers a white tranfparent filament, extending itfelf to the 
urn (Fig. IS. A.). The urn being opened, in like man- 
ner, when fully ripe, is found to contain the fragments 
of the dilacerated capfule (Fig. 15. E.). Thefe fragments 
are of the fame colour and nature as the filament con- 
tained in the tube. 

After having difcovered thefe vefliges of an unknown 
organization, I was delirous of obferving the fame in the 
urn before the emiffion of the pollen. I made choice of the 
Polytricum commune of Linnaus, as being larger and 
more proper for my obfervations. I took off the opercule, 
without injuring the other parts, and, for this purpofe, 

I always * I have made no particular mention of Hedwig's fyflem, which feems to have been adopted 
by feveral naturalifts. It is net, however, more aidmiffible than the reft: it is liable to an 
infinity of exceptions, which are a fufficient reafon for rcje&ing' it. At a future period, I 
thall demonftrate the fallacy cf this new opinion, which mifiakes for male organs the glandu. 
ar'bodies, which are fituated at the extremities of the ftellated branches. 
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I always preferred a bloffom almoft ripe. I then opened 
the urn on the fide; I carefully took out the pollen, and 
by this method, I difcovered an oval body, of an herba- 
ceous colour, fituated in the centre. This kind of capfu- 
Ia, as I call it, is ftrongly fixed to the bottom of the urn, 
and although I did not obferve it fticking to the internal 
filament, I am much inclined to think it is the terminati- 
on of it. At another time, I cut off horizontally, a part 
of a ripe bloffom, and expofing it to a magnifying glafs, 
I difcovered :I. the epidermis of the corolla (Fig. I8. A.), 
ad. the pollen furrounding the capfule (Fig, 8. B.), 3d. 
fmall globules fitting between the fibres of a kind of net, 
which appeared to me to be the feeds (Fig. 8. C.). Thefe 
obfervations, I have fucceffively repeated on all the moffes 
to be found in the neighbourhood of Paris, and Lifle in 
Flanders, and I obferved, with fatisfadion, that every one, 
without an exception, was organized in the fame manner. 

Having arrived at this important difcovery, I determin- 
ed to proceed farther. I examined and tried the yellow 
duft which furrounds the capfule, and I became convinced, 
from its inflammability, and from the difficulty with which 
it mixed with water, that it was of the fame nature with 
the pollen of other vegetables. It now remained to prove 
that the fmall oval body furrounded by the pollen is a true 
capfule, including the feeds. The obfervation which I 
had formerly made with the microfcope proved it, indeed, 
but not in a manner fufficiently fatisfaaory, as there did 
not appear to be any diret communication between the 
pollen and the feeds, which are contained in the capfula. 
I had recourfe, again, to obfervation, and I fortunately 
caught nature, as it were, in the fat, and difcovered the 
ufe and operation of each of the parts of which the urn 
of the moffes is compofed. As I was, one day, examin- 
ing, with attention, the HZypnum velutinun, of Linnaeus, 
VOL. III. D d I endeavoured 

209 
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I endeavoured gently to take off the opercule with my fin- 
gers, which was very eafily done, as the bloffom was ful- 
ly ripe. The opercule having fallen off, the cilia which 
detained it being thus free, and loofened from their former 
flate of tenfion, I was a witnefs to their curious manner of 
operating: they were in an almoft continual convulfive 
agitation, and contracion, approaching to, and alternate- 
ly receding from, the internal cilia, which feemed to me 
to open a little towards their extremity, at the famedtime 
that the others contraded themfelves by a contrary moti- 
on. I diflinalyobferved the pollen thrown out through 
the fpace that opened between the internal cilia, near 
their bafis, as faft as the external cilia fell back. Hence, 
it occurred to me that the pofition and motion of thefe va- 
rious organs are intended to reftrain the impetuofity of 
the pollen: and if we confider how the pollen and feeds 
are difpofed, it will be eafy to conceive that the former 
cannot come out without meeting the latter. Thus, na- 
ture, ever confiftent in her produCions, has formed thefe 
cilia to moderate the convulfive emiffon of the pollen, and 
to bring it into contaa with the feeds before it efcapes. 

There is nothing more admirable than the operations of 
nature in thefe little plants. I have made the fame expe- 
r'iment on an infinite variety of mofles, and it has always 
fuccceded when the bloffom had attained its full maturity. 
I have repeated it in the prefence of feveral perfons, as we'l 
as in private for my own amufement, and every time, I had 
additional reafon to admire the wife difpofitions of the 
Great Lord of the Univerfe, who, by conftant and by uni- 
form rules, preferves and multiplies all the individuals of 
his Creation, 

0 JEHOVA, 
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o JET-IOVA, 
QyIam amip/a funt Tua Ope-a! 
.~,trniJapien'ter Enfiecdli ! 
Ziuam plena e/I Terra poLe'/ione Tua! 

D a vid PfaI1. cii . !24. 
From- the pre'ceding obfervations, it follows 

iff. That thefe plants are endued by nature withi the 
famec -organs of fruaification as -all others, to wit, a flow,er 
(-Fig.- 3. 7. 14.). 

!2dly. That this flower ha-s two effentilal parts, wh-ich feem 
-to be the orgrans of generation, viz, a fecun-dating pollen, 
anid a capful'c cont-aini ng the feeds (Fig. i S i 6. i 8.): 

3dly. That befides the pollen and the feeds, there arec 
other acceff-ary, parts, relative and proportionecd to the con- 
firu&ion of that flower, and deflined (Fig. 7. 14. I 7.) : 

ilLt' To protea, thle fexual parts when -young, the cawl 
(fig. 4. 8.), the, opercule (fig. 9. 14.), the cilia (fig. 1 7.)` 

2dly. To prevent the too rapid emiffion of the pollen, 
that-thus the bufin-efs of generation may be the better ac- 
comnplifhed, the infernal cilila (fig. 1 7. A). 

3dly. To diminifh the effea of th~ impetuiofity of the 
rame poll-en, by, checkilng 'its m-otion, and by detaining i't 
for a moment at the orifice, when the fecund atioti is per.- 
formed. This is done-by the external cilia, by means of 
their irritability and ofcillatory motion (fig. i 7. B.). 

4thly. It appears that the-urn is a bi-fexual flower, con.- 
tamiring a cap'lUe more or lefs peduniculated-, according to 
-the leIngth of the tube. 

SIt h-ly. That the fmalleft moffies,, as well as all te vg' 
tables, are reproduced 'by the"ir own particular organs; that 
they obferve the ge-neral law of all organized bodies, and 
that they furnifh- an additional proof of the great axioms~ 
-emne vtvumn ex ova. 

D d 2 hv 

211 

I have. 



_I212 MEMOIR OX THEn PLANTS C ALLED 

I have fomnethiiing m-ore to add concerning that part 
which I have denominated the Star, a-nd w,%hich fom-e na- 
turalift hiave fuppofed to be t-he female, whilft others have 
i,magined 'it to be the -male, part. 

Thg efmail glandular parts inc'luded u-nder the foliola of 
the branchies, certai-nly poffefs the faculty of reprod.uai- 
on,; and I1 have very frequently obtai-ned a few individui. 
als from them.. Still, I cannot admit that they are the 
only feed of the moffes, and much lefs that they are an- 
th.erx containing the, prolifick. liquor. 

\Ve are,, indeed, acquainted with fome plants wvh-ich, bee.. 
fi'des their hermaphrodite flowers, have on the fame or 
another flalk, femi-fexual flowers, either male or female: 
wh_y, therefore, may not the fame.-thing ta-ke place in: the 
rnctffes -?,-why may not the Polytricbum, the M nium., 
and, the Sprlachnum be polygamous plants, like the Parieta- 
via, Acer, a-nd. feveral of the Mimo/ce, or like the Diofpy rois, 
the Gi'nfeng, &c? 

We alfo know fome plants, as the ILilium bzdlbiferumh 
th-e leaves of which are furnifh-ed wit-h fmall bulbous 
glands, which being, put into the ground fihoot up into 
individuals of their fpecics, without altering in the leaff, 
the. fruiiflcation of the flowers of the. fame' plant. Why 
the.n., may no-t the motTesa have the. fame faculty of repro- 
dcluing themfelves? 

Whether we confider the ftar .of. the moflTes as a- true 
flower, or as containing bulbs, like thofe. of the Lilium 
bulbiferumn, which 'is more probable and.natural, it can- 
not affe&t the fad which I have-eftablifhied refpea1ibg the 
reunion of both fexes in the urn. Why fhould we look 
upon that part as being, either the male or female organ., 
fince the greater number of moffes have no flarred branch? 
how then, could thofe fyflema.tifts conceive or explain the 
re-Product'ion in the Pba/fcum (Fig. 14~), which confifis 

Only 
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only of fome roots, and of a few fmall leaves, in the center of 
which is the urn, which is not tubulated? all the moffes, 
on the contrary, bear an urn, or flower, in which any 
one may obferve a pollen, or fecundating powder, and a 
capfula, containing fmall roundbodies, which much refem- 
ble feeds: thence follows their analogy to other vegeta- 
bles, with refpea to their fruCtification, 

The emiffion of the pollen, and the irritability of the ci- 
lia, may be exadly compared to thofe convulfive motions 
which are common to all organized bodies, when they 
arrive at the moment of thei- re-produaion. Is it poffible, 
then, after what I have demonfirated, to follow other opi- 
nions, which cannot apply aliketo every individual? From 
thence, I am authorifed to conclude, that the opinion 
which refults from my obfervations is preferable to all 
the former fyftems, not excepting that of Mr. Hedwig, 
which is two inconfiftent to be admitted. 

De BEAUVOIS, 

Member of the Society of Sciences and Arts 
of Sr. Domingo, and Correfpondent Mem- 
ber of the Academy of Sciences of Paris. 
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